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<54) DISPLAY DEVICE AND DISPLAY METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lighten a burden 
imposed on user s eyes by moving the position of a 
virtual image and controlling the position so that the 
burden imposed on the user's eyes may be lightened. 
SOLUTION: This display device 1 providing the virtual 
image to a user is connected to one end of a holding 
mechanism 2, and the other end of the mechanism 2 is 
fixed on a desk and the like. The user adjusts the 
mechanism 2 fixed on the desk and the like with hands, 
whereby the display device 1 is moved to a position and 
an angle at which the virtual image is easily viewed. 
When a video is supplied to the display device 1, the 
virtual image corresponding to the video is formed in the 
display device 1. Furthermore, a position where the 
virtual image is formed is changed by the display device 
1. Therefore, the user views the moved virtual image 
(virtual image whose distance from the user is changed), 
whereby eyeballs are prevented from being fixed. 
Namely, since the eyeballs are properly moved, the 
burden imposed on the user s eyes is lightened. 
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[0019] 

The display device 1 includes: small display panels 14L and 14R (display means) 
for image display, composed of, for example, liquid crystal displays; and a lens 13L or 
13R as an enlarged optical system for forming virtual images by enlarging the image 
displayed on the display panel 14L or 14R and arranging the formed virtual images 
at the same position in a space, the formed virtual images being viewed by the user's 
right and left eyes, respectively. The display device 1 is configured to provide an 

enlarged virtual image of a. predetermined image to . the user. 

[0020] 

That is, according to the embodiment shown in Fig. 2, the display unit 1 has a 
lens 13L which is (constitutes) an optical system for the left eye and is the enlarged 
optical system for enlarging an image to form a virtual image, and a lens 13R which 
is an optical system for the right eye. The lens 13L and lens 13R have different 
optical axes from each other. 

[0039] 

The display unit 1 is configured that display panels 14R or 14L are moved 
synchronously on the straight lines OF1 or OF2 such that their central points are 
included in the same plane. This enables the positions of the virtual images R and 
L to be moved from the vicinity of the user to an unlimitedly far position (the 
distance from the user to the virtual images R and L are changed). The display 
panels 14R and 14L are moved by the distance control motor 25 (moving means, Figs. 
3 and 7) composed of stepping motors etc. 
[0040] 

In addition, the virtual images L and R are moved from a near position or a 
distant position from the user by moving the display panels 14L and 14R to positions 
near or distant from the lenses 13L and 13R, respectively. 

[0049] 

That is, the panel holder 18 has the panel installation sections 19L and 19R 
which are provided with the display panels 14L and 14R such that their display 
screens face to the lenses 13L and 13R, respectively. Along the shaft 20L or 20R of 
the panel holder 18, the panel installation sections 19 L and 19R are moved in a 
predetermined range on the left side or right side in a horizontal direction (parallel 
to the main planes of the lenses 13L and 13R in Fig. 3). 

[0054] 

Consequently, the display panel 14L or 14R is moved along the frame slot 
21L (22L) or 21R (22R), respectively, in synchronization with the vertical movement 
of the panel holder 18. In other words, they are moved on the respective straight 
lines OF2 and OFl in the same plane as described with reference to Fig. 2. 
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ft, 1^<D&»%, 2Emt$£Tfft]&xm&1rZ>~bttj: 

zfrfr, mf&<opmt3£u*<Dmmt>*fE±iz—&i,, * 
-rs;i<^-?#£ %n<o&t£zt£mm<D%¥3{k 

(l/>Xl3L^ElIi3 1L) £*BSJB<0#3** 
yXl3R«Igl3R) tX, tt*3t¥3RS:«J*U 
fc^tC^T^ H2-CKWLfc: 

[0 0 7 61 BI5*fcliig6^3IJ8l^te-€r^ 
tii:*5i«^Xi 3*^H:Dflffi«3 ite, *:<D&&*: 

[0 0 7 71 ft*, »**^5R«r, 

[0 0 7 81 B7I^ mi<0&itLm&isx J rJ»<0 

«*M*/3c«**LTV^o ft*5 N r^-ei^> 7^*^ 
WS&«1G>#*** S * 083.1*. H2*5.fclWa3{c:*L 
<t o \z- 2 Ht O % ¥JR X m & £ ti Z> i> <0 1 T Z> 0 

[0 0 7 91 ^^ESI^J^CPU (Central Processor 
Unit) 4 1 tt. K7>f/<B85 0«:irtt 

5^e-*|gitrt§]Sg4 2Sr©J»-r^ <fc 5^ft$nrVN-5 0 



*-«iBB4 2lt iftttEIBfilttl C P U 4 1 <DfflW 
-^25 (H3) £[H]ifEiEiH-3<fc 5Kft£iXTV** 0 

l*««-S-38£»«4 3Bu «x-tf. fc^r*^— 

3B£U K7^^@B5 0S:«^f>r^7 p l/>l r K7 
-Y^4 4(cW*&i-5«t 5^ft$tlTV>5 c T^^W 
K9>f '<4 4HU »t<ff^iS4 3^b^R»<ff 

/H4L^J:r;i4RWU rtl{-<t t> . 

«^*c»/C^SI!*lft***S*S J: 5*cftSixTV^o 

a*^4 5 (fiHR«^a) 

tt> ril«feIE«©J^icpU4 
ft«r«*r»*^* £ * K*fls£*t* ct 5 Kft£*vTV> 

[0 0 8 0] £Jl±oJ:5^«**ix*««»«^^A 
Xt±, 4 3^fe|*fk«#^-f ^^V- 

^ K9>f^4 4^£M&£*U ^h'^^W K7>f^4 4 

4 Lfettfl 4R^I1U rtHC<f9> -t(D?*ffeflr# 

^L"C^^^wyXi 4Li3i:r;i 4R^feA^^ ^ 

[oosil £«S«MCPU4 l -ctt. ^e- 

aMfce(ifW*pcpu4 io$yis^ufd^oT. 

W^S l o«fl»K(tfBiJ«iffl*-^ 2! 5 ^{p]^tb$ti 
[0 0 8 2] fi«ffii»fflCPU4 na5> ^-^^ 

[0083] w*>. &fa<o®mmm^^x\L Mz- 

-e^> ^offit>USS:*5i:$^:ftv^J:5fta« (S^W 

^J0. Olm/s £AJi#5J0. 1 m/ s 

[0 0 8 41 ^l^^^tfcffiffl^, «*.tf^ ^--if 

[O 0 8 5 1 $b(vi. 
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[0086] ^ib\ &&<o#tom&&£Tmmm <» 

-fl^o TftSfc t> SriSJ^-f 5 w £ # t? # 5 «£ 5 

ftCDa.— 1f/B (^Jxtf. jS40cmM3m^a > i£ 
ffi(Z>i—1f («*tf71S20' cm7SlT5 oTm'4 
if) . iglltf)^— IfJB (0»J;ilJs JSlmM2m) > «t 

-C#S J: 5tett3*vCV % *« A**B4 5Sr»f^ 

ftv\ ~<D£5#&1&<z>&W}'<*'-->i>. a-— If* A* 
g|S4 5 Zmft-tZ r. £ M J: 9 S - 4: * S "C# 6 t 5 



[0 0 8 8] a— if*>b<D4ffc*-C<Be 

[0 0 8 9] #*5, wmtimta:'<9*x&<&{kis 
[ooTofw^ ifttt^&B'^tt 
[0 0 9 i] E18{c^-rj: 5t-> »2#na 

z^z^t&m*)^ ttm& t . ^-iftf> 

A, B, C, Dicr i^tY-AS: lWtTotfcbV\ 

[0092] &tctemmcm\<^<r^ 

[0 0 9 3] 

[^1] 



[Hc2] 
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^(iSgSBt 50cm 

&fcffi«3i&£<b (50cm~2m) 
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: »K*OB(7>ja*r*-0.5D 
: &j£+3D 




•Dt-f-'-r : «iitl(m)(Z)jasa*-i 
±« 




30" M 23' 


JfMMt 


7k 5 ? 800 M600 ("ESta) 




SVGAft# 




*RfKiS~35cm [ 




1.3f>* TFT51.97J K-y h 


! SS 


400g 


tf-f X(mm) 


190 («)X110 {#)X60 (HfxS) 



[0 0 9 41 ^coi: 9 tcLTfro 

[0 0 9 5] fip*>. — Trv99&>1r— Y^yytYt — 

& (ar-iooo) &/bv\ m9iz&&-?7frrx 0 



[0096] im^iEjAusini-sgKmoi^iii <-^> 
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[0 0 9 7] a*3. roj:5fcW«5Sflia s ^ WflsJ&«H± 

[0 0 9 8] *»-Ctt. h;*-* 
StJKSrSO^U. *<0 5t><^2ElB75S4leIB^31sl^tc 

[0099] tm*0*im0m3m0¥tttt«: 1 0 

3 o 
[0 10 0] 
[*3] 





<50cm~2m) 


(50cm) 


A 


98 


88 
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113 


73 


C 


97 


82 


D 


98 


95 



[oi oi] ***wM«r«fci£bfc»#tt:Hu 4 

AO»f^n^3A (^3-eii, #c»#A, B, 
C) (DpgS®^^c^<M / >LTV>^co(c^fLT. iftlft 

[0 10 2] ^0^»aIS(cov>r. SblcR 

[0 1 0 3] AlfcoOTtiftftHU ±i*L*:J:5lc>-»ib 
03.— !f fcfllte L * C **** * J: 3 41*aT"Cfc 
[0 10 4] AIB<^BB^ S^rv^^Wcig^lTS^ 

[0 10 5] ^r~?> mi ot£/&8|-e^-«J: 
9, **-Ctt, ^j3D/s i4o 



[0106] tSoT, ft4fe<Z>&Mi&AttU ft 3 D/ s <fc 

[0107] tshi^ aj»aicteft4«a<oftv^p«<o 

iiftiSSEtt, — IRC^ »0. 2 75^0. 3D/sSSi: 
#IM5 1 3 1- 1 3 7, 1 9 8 8-Ctt, 0. 25D/ 

^lo^^^^^JEX^bTVW^WttXM^ W0 7 2"5 
D/ s BT-Csb»*Wa s *>«« 
[0 10 9] #*o\ 0 8td^LfcS-&l-*5V^TI*. jftffe 
ISO. 0 2 4D/s £V^^#— 5£03S 

IS— 

[oiio] ism *fft«:#i*»»**s 

co, ««co»»^^ — Ell l (A) (c^-r o * 

ZZk h^jmxh^o SP*>. #J;tli. Ull 1 (B) iZTjk 
v>fc>t$>5 i/f y-rx f;^Ss v 

(f) 0. 5</J<l. 5<0/3 tCOV^T 1/ f <00 

*(cit0«"r5«*v (t) ) (c^U;T. ^ffec7>te«£ 

[0111] m i 2 in i (o&ttLm&isxTj* 

r^dMMWfci'^Attu Hftrfe^lM 6 L*5<fctf4 6 
R > tmcf-^MlCPU4 7 WciC 

KttbfrTV^ S*Mtc. HI 7 (c*stt 5 Ir) 

«l©3te3S*a*. H2*c«LfcJ: 5«c-2«W># 

[0 112] Wtt-fe>'*4 6 L4fctt4 6Rfi, If 

TC0|^fii5^^— ^^t"— ^felC PU4 Hcm?]1~Z>£ 
5(C/«t$nTV>^ 0 r-^^ICPU4 7lt l^fB-fe> 
U-4 6 Li3J:V4 6 Ra^fc^SBffl^x — ^^M^SUT. 

[0113]Hl3tt, ^S5ir>^4 6 L*3«tV4 6R 

[€114] HtS-fe^i^-4 6RJ^. #];Ltf. /hffl*^ b 
y — ^ 6 1 R*3it/#^i»^^n-Y ^ ^ — 6 2R 
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-to*ll|(0**|Biluffi|Bt5«l: 
— jf^HoisMfc^/ha^h^— ^ 6 1 R-e«afl$*i 

[0115] w««fev*4 6Ltn«.ic. mz-&. *w 

<D£EM<0&fcfr'\<M*7Y*—* 6 l L-C«SI£it* J: 

[0 116] 2L*5 ( fctf 

6 2 RW:##uftS:K«-r a £ t t>K. ^r«3tiSraar 5 

5 9— 6 2 L*fcl*6 2R"T?K*t£iX. 'bWL*? V 
> — 9 6 1 L*fe«6 1 R(C^:tt-€tlAWL. x 
^^^W8tl^^*^ **KW>f *»>f 5 
7-62Ltfc«62R^i@tt, iFtfXfcBB*;*: 

:/h > — * 6 1 L*5J;t^6 1 RfcittffSraEbixSr 
<> fc^RTIBi: ft So HP*?. ^-1f<D 

6 1RM*3^-C, n.— 9*©£IB**:tt*IROfltt**W 

[0 117] ft*5. £l±OJ:5*»l«5*oJB«*tt*co 
V^Ttt. «*tf, Sr*U rf^ffi . «Hft . KL0PiKmi5 
WttaSH^tWj . Hgfp6 3^flf»*0BFje**l«l4.(K 
iWHfcB (2) ) : W«WH»*6 3 8 7 0 0 7 1. 6 

[0118] £A±co X o CM$ti5MIfr>^7-A 

14Rl:«»S«, T-^ICPU4 7 

Its dMftBB««CPU4 l«r«HPU ^ti^XV. m 
^{1, 01 5 ^j{S«-e»-*" ««OJMft*:»»* 

[oi 19] Eli 5ic*5i^Ti*, mittt-ittzm 

[0120] 5 fc»*^*fca s WHrt"* - 

Piffi-fe^*9-4 6 L££l£4 6 R"Cte, -£<D<b# 



£ 0 roaO^*S*i: LTOPIG*^— t^-^^S 
CPU4 7tC^$tl, r-^^lCPU4 7m * 

[0121] IP^b. ^-if^f§gpR/&#> «itf. Hi 

[0 12 2] t-?MCPU4 7 1*. 3-— ifa>0i«£ 

■^ltiftft«:lK£U S«Elii«iCPU4 l ccfK|6 

[0 12 3] Wt«fS-§-»^3S«4 3ttu *f 

lte N f-^lCPU4 7;6><b^8£^K(- L/c^o 

^e-^^Kj[i]K4 2$r$ij^i-rs o 
[0 12 4] ^oT. :<Di^ J^«l4r> ^.-if 

-c#s 0 

[0 12 5] tt±<D,fc jft«^»»SttSJ:5 
Wo/cft>, WW|5-fe>*4 6 L*5itf4 6R-Ctt, ^ 

tcamfestb*. ap-fe, «Atf. eii ei^^jR-e 

t\ *<k3ft«3tt«-r-&5'fc©ia*ft^*cov^. pib 

-^MCPU4 7{C#fc^^ttSo 
[0 12 6] f-^^!CPU4 7 ft. ±izE^i:9t-U 

zmm-tz ^tlcXV **S*5 0 

[0 12 7] -OfSia^ a— tfOlBO*»3ft*»Sl 
[0 12 8] Sl± % *$£W&, M^Mt^r-i'^T 9 

w«« i tfvmmm 2 ^a«*ix-cv^«fft««->^ 

(O^ HMD^ HUD (Head Up Display) 

So 

[0 12 9] ft*D\ ti«Sg^lHimcr)^^*5V>T 
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QLftkcVWZ^ ^—*?<r>fflgm<nm®. (HMO \z#Hr 

[0 13 0] 
[BB*>«**t»ll 

[B3] B 1 ^ WJSfl 1 ©i«fiirtflS:* 
-T»«Br*>* 0 

ric09 SttjH-jEB 0*5 <fc tfBfr S El t? fc 5 o 

las] la i ^ wsfi i to^^cog 3 <^)« 

[El 6] El 1 Ox^*^W^glOft^<^JM^* 
j^^^^i~±ffi^^t/&{g!JDi^Kr®El"Cfc^>o 
[El 7] Ell o*lfclftW*>^7-^^**tt*J*W*r*i" 

[El 8] ***«r»Wi"*fc»«>*"^*> 

[El 9] w»ffiii«rKMr6>t*^igT?fcSo 

[Ell o] **©P»rt»a**r»fti-S*tt«:«Wi" 
[Ell 1] *«©»B©**#«:RWt5fc»©H-efc 
[012] El l (0*«»W>'^^^^*&^fB;*»fllJ*« 



[Ell 3] El 1 2cD|lffl]ir^*4 6 L*3±tM 6 ROE 

mvtm & *-r»«ia -e & 5 . 

[Ell 4] rL-ifoiB<oW«**:8llftr5^»^*»««: 
[H15]B14 o}|io#I© SsiMfrSrS-f-B^cab 

-So 

[Ell 6] JMtt«c«jeS*t*:ll»A*r»' , t - B|-Cfe*. 
[El lT]WO?c*^Tr<l&^ 
31b SrR W i~ Z> ft <om ~C h 5c 
[Ell 8] CRT£fflV^TVDTf1^£ffoTV^^ 

4r»-*-B"c**« 

1 r-<*:/WS«, 2 flMflMK, 11A75M 
11D ^^^<— ^, 12 jEffi^^/l", 1 

3, 13L, 13R ui/x mxyt^m , 14, 1 

4L, 14R 7*>f ^W'**^ , 1 

5 fB/^/l', 1 6 j&E^/K 1 7 /n— 7 
$ ^ — , 18 /^AsfcAs?, 1 9 L, 1 9 R 
*/UBt9ft*t», 2 0L, 2 OR 2 1 

L, 2 1R, 2 2L, 2 2R 7 Aflt, 2 3L, 

2 3R 2 4 * — *»9fh+*B, 2 5 * 
fcBB*Wfll*— * , 2 6 */t7K 
2 7 4>'frK, 31, 31 L, 31R {HJS^, 4 
l dtttEKfHMCPU (Mfli^S) , 4 2 

BHlElK, 43 0Mfcflr-5*K£KB, 447^7" 
W K?-f ^ 4 5 A*f&$ (tlltCM) <iS« 
K5£*S) <»»-^^ — . 4 6L, 4 6 
R 4 7f-^toSCP 

U, 5 0 K9>f»<EB. 6 1L, 6 1R /hS^ 
7°t^— 62L, 6 2R fc9\&#4 9yz<< ?9 
5 7 — 
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